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RECHARGEABLE BATTERY 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 

[0001] Germany Priority Application DE 102 54 950.8-45, filed November 26, 
2002, including the specification, drawings, claims and abstract, is incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a rechargeable battery (e.g., a lead-acid 
battery for use in vehicle starting, lighting, and ignition applications, etc.). 

[0003] EP 0 523 273 Bl describes a rechargeable battery with a plastic housing in 
which two or more cells are arranged. Normally, there are 6 cells. The cover 
comprises a lower part, which is fitted to the housing such that it is liquid-tight and 
gastight, having in each case one filling and monitoring opening per cell, which can 
be closed by a seaUng plug. An upper part is fitted to the lower part at a distance firom 
the lower part, with labyrinth-like cavities for acid deposition being formed on the 
charmel walls of each cell between the lower part and the upper part. Gas and liquid 
can flow through the filling and monitoring openings in the lower part, past the 
sealing plug, into the cavities. In order to dissipate the gases which are produced 
during operation of the lead-acid rechargeable battery, the degassing system which is 
formed by the cavities is provided with at least one degassing opening, which has 
ignition protection in the form of a flame trap valve. 

[0004] EP 0 570 703 Bl describes a similar rechargeable battery, whose housing is 
likewise completely closed by the lower part and in which an upper part is arranged at 
a distance from the lower part, and a gas collection area for acid deposition is formed 
between the lower part arid the upper part. Once again, the sealing plug extends down 
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into the plane of the lower part. A gas outlet point is provided in the area of the 
sealing plug in the plane of the lower part, and is of such a size that, in the event of 
brief tihing up to ISO^'C, no more acid can emerge from the gas area of the respective 
cell, than is held by the cavity associated with it. 

[0005] US Patent 5,843,593 discloses a leak-proof battery cover for an energy 
storage battery, which has a labyrinth formed by passages between each cell valve and 
an atmospheric valve. The cavities, which are in the form of a labyrinth, are designed 
such that a portion of each path of the labyrinth is always kept above the level reached 
by the electrolyte in the associated cell when the battery is tilted onto any of its sides, 
or is rotated through 90"^ from its upright position. This labyrinth arrangement 
prevents electrolyte from reaching the atmospheric^valve and from emerging from the 
battery. \ 

[0006] It would be advantageous to provide an improved rechargeable battery which 
has a battery cover which can be produced at a lower price and in a relatively efficient 
manner. It would also be advantageous to provide a rechargeable battery having a 
battery cover in which retum flow of electrolyte which has been collected in the 
cavity into the cell is improved. It would also be advantageous to provide a 
rechargeable battery and cover in which the risk of static discharging in the cover is 
reduced. It would be advantageous to provide a battery having a cover that includes 
any one or more of these or other advantageous features. 

SUMMARY 

[0007] An exemplary embodiment relates to a rechargeable battery. The 
rechargeable battery includes a housing having at least two cells and a cover which 
closes the housing. The cover includes a lower part which is coupled to the housing, 
an upper part which is arranged at a distance from the lower part and closes the lower 
part forming a seal, and labyrinth-like outlet channels provided between the lower 
part and the upper part for acid deposition. The lower part is cut through in the area 
of the upper part adjacent to the outlet channels. The cells in the cut-through areas are 
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separated from one^another in a liquid-tight manner by cell separating wall sections - 
which are adjacent to the upper part, and which are closed by the upper part. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The invention will be explained in more detail in the following text with 
reference to attached drawings, in which: 

[0009] FIGURE 1 shows a plan view of a rechargeable battery according to an 
exemplary embodiment, with the cover partially cut away and with cut-through areas 
in the lower part; 

[0010] FIGURE 2 shows a section view of the rechargeable battery shown in 
FIGURE 1 taken along the line A-A; and 

[0011] FIGURE 3 shows a perspective view of a detail of a supporting structure for 
the lower part, with ribs and webs. 

DETAILED DESCRIPTION OF THE PREFERRED AND EXEMPLARY 

EMBODIMENTS 

[0012] An exemplary embodiment relates to a battery (e.g., a rechargeable lead-acid 
battery for use in vehicle starting, lighting, and ignition applications) having a housing 
which has two or more cells (e.g., six cells) and having a cover which closes the 
housing. The cover includes a lower member or part which is fitted to the housing 
and an upper member or part which is arranged at a distance fi-om the lower part. The 
upper part closes the lower part, forming a seal. Labyrinth-like outlet channels are 
formed between the lower part and the upper part for acid deposition. 

[0013] According to an exemplary embodiment, the lower part of the cover is cut 
through in the area of the upper part adjacent to the outlet channels, and the cells in 
the cut-through areas are separated fi*om one another in a liquid-tight manner by cell 
separating wall sections which are adjacent to the lower part, and are closed by the 
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upper part. 

[0014] It is therefore proposed that cut-through areas be provided in the lower part 
adjacent to the outlet channels, which are in the form of labyrinths, rather than 
completely closing the housing by the lower part in the conventional manner. In these 
cut-through areas, the cells are then separated from one another in a liquid-tight 
manner by means of cell separating wall sections, and are closed by the upper part. 
One advantageous feature of such an arrangement is that the cavity area is 
considerably reduced. This has the advantage that the outlet channels can be designed 
to be shorter and that electrolyte can flow more quickly from the cavities into the 
cells. Furthermore, the risk of static discharging in the area of the upper part and 
lower part, which are located one above the other, is considerably reduced since the 
majority of the cell is now closed only by one wall, namely the upper part. 

[0015] According to an exemplary embodiment, the lower part in the cut-through 
areas includes a supporting structure with ribs, which form the cell separating wall 
sections and which are aligned with the cell separating walls of the cells of the 
housing. The ribs are integrally connected to the cell separating walls and to the 
upper part (e.g., by welding) such that the cells are separated from one another in a 
liquid-tight manner once the cover has been fitted. The ribs advantageously stiffen 
the cover, and the cells are closed in a relatively cost-effective manner once the cover 
has been fitted to the housing (e.g., welding, adhesive bonding, or clamping the ribs to 
the cell separating walls). 

[0016] According to an exemplary embodiment, channel walls are fitted to the 
lower part adjacent to the cut-through areas to form labyrinth-like outlet channels. 
Reinforcing webs are provided in the outlet channels according to an exemplary 
embodiment, by means of which the cover is stabilized when the upper part is fitted to 
the lower part. 

[0017] Webs which are used to make the cover more robust are also provided in the 
lower part according to an exemplary embodiment, between the ribs as well as 
between the ribs and the channel walls. The webs are preferably integrally 
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connected to the upper part, for example by welding or adhesive bonding, during the 
production of the cover, so that no electrolyte drops can be held in intermediate 
spaces. 

[0018] According to an exemplary embodiment, the upper part is connected to the 
ribs, to the channels walls, to the reinforcing webs and/or to the webs by welding. 
This type of production is relatively simple, reliable and cost-effective. 

[0019] In order to reduce the droplet formation of electrolyte in the cover, the upper 
surface of the upper part and/or of the lower part is preferably roughened in the area 
of the outlet channels. 

[0020] It is also advantageous for each of the outlet channels to be inclined towards 
an outlet opening in the lower part, which opens into the associated cell. This ensures 
that any electrolyte which is located in the cavity flows back quickly once again into 
the cell, and that the cavities are free of electrolyte in the normal state during 
operation of the rechargeable battery. 

[0021] A degassing opening, which is provided with ignition protection, may be 
connected to the outlet channels in a known manner such that they communicate, in 
order to dissipate gas from the rechargeable battery. 

[0022] FIGURE 1 shows a rechargeable battery 1 which has a plastic (e.g., 
polypropylene) housing in which, for example, six cells 2a, 2b, 2c, 2d, 2e and 2f are 
arranged in two rows. The cells 2a-2f are closed off from one another by means of 
cell walls. 

[0023] Electrical loads may be connected to the rechargeable battery 1 via two poles 
or terminals 3. The housing, which is open at the top, is closed by a cover 4 
comprising a thermoplastic material (e.g., polypropylene). This cover 4 has a lower 
part or member 5 and an upper part or member 6 which is arranged at a distance from 
the lower part 5. The upper part 6 is in the form of a cover plate and extends over a 
portion of the lower part 5. According to an exemplary embodiment, the upper part 6 
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is provided at least over filling and monitoring openings 7 which are provided in the 
lower part 5. 

[0024] Channel walls 8 (e.g., channel separating walls or structures) which form or 
define labyrinth-like outlet channels K are arranged on the upper face of the lower 
part 5. The labyrinth-like channels each run fi-om the filling and monitoring opening 
7 of a cell to a filling and monitoring opening 7 of at least one adjacent cell, so that 
the cells are connected to one another by the channels, which form cavities, such that 
they communicate. Furthermore, reinforcing webs or elements 9 are provided in the 
cavities in order to support the upper part 6 and to make the cover 4 robust. 

[0025] Adjacent to the outer channels walls 8, the lower part 5 has cut-through areas 

10 (e.g., openings, apertures, etc.), so that the cells are covered only by the upper part 
6 of the cover 4 in the cut-through areas 10. 

[0026] In order to separate the cells, cell separating wall sections in the form of ribs 

1 1 are provided in the lower part 5. The ribs 1 1 are connected (e.g., attached, 
coupled, etc.) to the upper part 6, for example by adhesive bonding, welding, or 
clamping, and are aligned with the cell walls of the cells. Once the cover 4 has been 
fitted to the housing of the rechargeable battery 1, the ribs 1 1 are connected in a 
liquid-tight manner to the cell walls, for example by adhesive bonding, welding or 
clamping. 

[0027] The ribs 1 1 form a supporting structure for the channel walls 8 of the 
degassing system and for the cover 4 to provide enhanced robustness. The ribs 1 1 are 
connected or coupled to one another by means of circular webs or elements 12, so that 
the supporting structure is made more robust. Furthermore, webs or elements 14 are 
provided which extend between the ribs 1 1 or webs 12 and the channel walls 8. 

[0028] The cavities and channels which are in the form of labyrinths and form the 
degassing system are inclined towards the filling and monitoring openings 7 of the 
respectively associated cell, so that electrolyte can flow back into the cell again 
relatively quickly. The surfaces of the lower part 5 and of the upper part 6 are 
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preferably roughened in the area of the channels, thus largely preventing the 
formation of electrolyte droplets. The channels of the partial degassing systems for 
the cells are connected to one another and end in at least one degassing opening, 
which is not illustrated but is preferably provided with a flame protection trap. 

[0029] During the production of the rechargeable battery, the upper face of the 
cover 4 is closed by the upper part 6 by connecting the upper part 6 to the lower part 5 
along the ribs 11, the webs 9, 12, and 14, and along a circumferential edge 13 of the 
lower part 5 (e.g., by means of adhesive bonding or welding). The assembled cover 5 
is then placed onto the housing of the rechargeable battery 1 and is firmly connected 
to it in a liquid-tight manner. In the process, the ribs 1 1 are connected to the cell 
separating walls in a liquid-tight manner, so that the ribs 1 1 form cell separating wall 
sections of the cells in the area of the cover 4. 

[0030] FIGURE 2 shows the cover illustrated in FIGURE 1 in the form of a section 
along the line A-A in FIGURE 1 . This clearly shows that channel walls 8 are formed 
in the lower part 5, in order to temporarily store electrolyte and gas from filling and 
monitoring openings 7 in the lower part 5 by means of labyrinth- like channels in the 
intermediate space between the lower part 5 and the upper part 6. The upper part 6 is 
in this case fitted in a liquid-tight manner to the channel walls 8 of the upper part 6, 
and is clamped into a circumferential edge 13 on the lower part 5. In order to ensure 
that the cover is sufficiently robust, reinforcing webs 9 are provided which extend 
from the lower part 5 to the upper part 6 in the area of the channels. 

[0031] A rib 1 1 can also be seen, which extends such that it is aUgned with the cell 
separating walls (which are not illustrated) in the housing of the rechargeable battery 
1 and is integrally connected to these walls in a liquid-tight manner. 

[0032] FIGURE 3 shows a perspective view of a supporting structure with 
cmciform ribs 1 1 which are made robust by means of circular web 12. Further webs 
14 extend from the web 12 in the direction of the charmel separating walls of the 
lower part 5. The ribs 1 1 are aligned such that they are aligned with the cell 

separating walls of the cells of the housing, and form cell separating wall sections 
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in the area of the cover 4. In contrast, the webs 12 and 14 are used to make the cover 
robust. 

[0033] It is important to note that the construction and arrangement of the elements 
of the battery housing and cover as shown in the preferred and other exemplary 
embodiments is illustrative only. Although only a few embodiments of the present 
inventions have been described in detail in this disclosure, those skilled in the art who 
review this disclosure will readily appreciate that many modifications are possible 
(e.g., variations in sizes, dimensions, structures, shapes and proportions of the various 
elements, values of parameters, mounting arrangements, use of materials, colors, 
orientations, etc.) without materially departing from the novel teachings and 
advantages of the subject matter recited herein. For example, elements shown as 
integrally formed may be constructed of multiple parts or elements, the position of 
elements may be reversed or otherwise varied, and the nature or number of discrete 
elements or positions may be altered or varied. It should be noted that the elements 
and/or assemblies of the system may be constructed from any of a wide variety of 
materials that provide sufficient strength or durability, including any of a wide variety 
of moldable plastic materials (such as high-impact plastic) in any of a wide variety of 
colors, textures and combinations. Other substitutions, modifications, changes and 
omissions may be made in the design, operating conditions and arrangement of the 
preferred and other exemplary embodiments without departing from the scope of the 
present inventions. 



